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. A Check In the amount of $ is attached for presentation of additional claim(s). 

Appllcant(9) hereby Petition(s) for an Extension of Time of montfi(s) pursuant to 

37 C.F.R. § 1.136(a). 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicants: lAietat. 

Serial No.: 10/606.092 

FUed: J\me24,2003 

Fon UNDERFILL INTEGRATION 

FOR OPTICAL PACKAGES 

Docket No.: 42P16449 



Examiner: William D. Coleman 
Art Unit: 2823 



Mail Stop AF 
Coimnissioner for PaiteotS 
P.O. Box 1450 
Alexandria, VA 22313-1450 



AMENDMElSrr B AFTER FINAL REJECTION (37 C.F.R. S lAl€i 



Sif: 



This amendment is submitted in response to the final Office Action mailed July 13, 2005, 
for the above-noted patent plication. 

Applicants respectflilly request that the Examiner do the following with this amendment: 

1 . Please enter the amendments to the specification, if any, in section I. 

2. Please enter fht amendments to the claims, if any, in section II. 

3. Please consider the specification amendments in section I and the claims in 
section n in view of the remarks in section m. 
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SECTION I— SPEOFICATION AMENDMENTS 
Please amend the specification as shoivn below: 



[No Specification AmendmeritsJ 
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SECTION n--CLAIMS 

1- (Cuneatly Amended) An apparatus comprising: 

an optical die flip-chip bonded to a substrate and defining a volume 
between the optical die and the substrate, the optical die including an optically 
acdve area on a surface of the die facing the substrate; 

an optically transpdzent underfill material occupying at least those pordons 
of the volume substantially corresponding with the optical patii of the optically 
active area; and 

an opaque imderfill material occupying portions of the volume not occupied 
by the optically transparent underfiH material. 

2. (Original) The apparatus of claim 1 wherein the optically active area is a detector or 
a source. 

3 . (Original) The apparatus of claim 1 wherein the optically transparent material has a 
low modulus of elasticity. 

4. (Original> The apparatus of claim I wherein the opticaUy transparent material is 
optically transparent at wavelengths between 800 nm and ISSO nm. 

5. (Original) The apparatus of claim 4 wherein the optically transparent material is 
optically transparent at a wavelength of ^^proximately 8S0 nm. 

6. (Original) The apparatus of claim 1 wherein the opticaUy transparent material has a 
refractive index of approximately 1.5. 

7. (Original) Tlie apparatus of clahn 1 wherein the optically transparent material is an 
adhesive. 
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8. (Original) The apparatus of claim 7 vvherein the optically transparent material is 
silicone-based. 

9. (Currently Amended) An apparatus comprising: 

an optical die flip-chip bonded to a substrate and defining a volume 
between the optical die and the substrate, the optical die including an optically 
active area on a surface of the die facing the substrate; 

an optical component partially positioned in the volume between die optical 
die and the substrate to cany an optical signal to or receive an optical signal from 
the optically active area; 

an optically transpaxent underfill material occupying those portions of the 
volume substantially in the optical path of the optically active area; and 

an opaque underfill material occupying portions of the volume not occupied 
by ihe optically transparent underfill material and the optical component 

10. (Original) The apparatus of claim 9 wherein the optical component is a waveguide. 

1 1 . (Original) The apparatus of cldm 9 wherein the optically active area is a detector or 
a source. 

12. (Original) The apparatus of claim 9 v^bierein the optically transpaimt material has a 
refiractive index substantially the same as a refif^active index of the optical 
component. 

13. (Original) The apparatus of claim 9 wherein the optically transparent material has a 
refractive index of approximately 1.5. 

P16449- Amendment B(AF) -4- Claims 

BSTZ Sesnle 

PAGE9f18<RCVDAT9f13l200$6:30:3SPM[EastemDaylightM^ 



09/13/2005 15:24 FAX 2062828606 



BSTZ-SEATTLE 



6)010/018 



14. (Original) The apparatus of claim 9 wherein the optically transparent material has a 
low modulus of elasticity. 

15. (Original) The ^aratus of daim 9 wherein the optically transparent material is 
optically transparent at wavelengths between 800 nm and ISSO mn. 

16. (Original) The ^paratus of claim 15 wherein the optically transparent material is 
optically transparent at a wavelength of approximately 8S0 nm. 

17. (Original) The apparatus of claim 9 herein the optically transparent material is an 
adhesive. 

18. (Original) The apparatus of claun 9 wherein the optically transparent material is 
silicone-based. 

1 9. (Cunently Amended) A system comprising: 

a signal source; 

a first optical die coiQ>led to the signal source, the first optical die being 
flip-chip bonded to a substrate and defining a first volume between the first optical 
die and the substrate, the first optical die including an optically active area on a 
surface of the die facing the substrate; 

a signal destination; 

a second optical die coupled to the signal destination, the second optical die 
being flip-chip bonded to a substrate and defining a second volume between the 
second optical die and the substrate, the second optical die including an optically 
active area on a surface of the die &cing the substrate; 

P16449- Amendment B(AF) -S- Claims 
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an optical component extending between the first and second optical dies, 
the optical component partially positioned in the first and second volumes; 

an optically transparent undflrfiU material occupying those portions of die 
first and second volumes substantially in the optical paths of the optically active 
areas; and 

an opaque underfill material positioned in the first and second volumes, the 
opaque underfill material occupying portions of the volumes not occupied by flie 
optically transparent underfill nmterial. 

20. (Original) The system of claim 19 ^^eocein fhe optical component is a waveguide, 

21. (Original) Hie system of claim 19 wherein the optically active area of the first die 
is a source and the optically active area of the second die is a detector. 

22. (Original) The system of claim 19 wherein the optically transparent material has a 
refractive index substantially tile same as a refractive index of the optical 
component. 

23. (Original) The system of claim 19 wherein the optically transparent material has a 
refractive index of approximately l.S. 

24. (Original) The system of claim 19 wherein the optically transparent material has a 
low modulus of elasticity. 

2S> (Original) The system of claim 19 wherein the optically transparent material is 
optically transparent at wavelengtiis between 800 nm and 1 SSO nm. 

26. (Orighial) The system of claim 25 wherein the optically transparent material is 
optically transparent at a wavelength of appit)ximat6ly SSO nm. 

P16449- Amendment B(AF) -6- Claims 
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27.-46. (Canceled) 
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SECTION m— REMARKS 

This amendment is submitted in response to the final Office Action mailed My 13, 
200S. Claims 1, 9 and 19 are amended herein, and claims 1-26 remain pending in the 
application. Applicants lespectfully request reconsideration of &e application and 
allowance of all pending claims in view of the above amendments and the following 
remarks. 

Rejections Under 35 U.S.C. S 102 
The Examiner rejected claims 1-5, 9-12, 14-16, 19-22, and 24-26 as anticipated 
under 35 U.S.C § 102(e) by U.S. Patent Application Publication No. 2004/018S99 to 
Chason et cd, C'Chason'O- Applicants respectfully traverse the Examiner's rejections. A 
claim is anticipated only if each and every element, as set forth in the claim, is found in a 
single prior-art reference. MPEP § 2131; Verdegaal Bros, v. Union Oil of California^ 
2 U.S.P.Q.2d 1051, 1053 (Fed. Cir, 1987). As explained below, Chason cannot anticipate 
these claims because it does not disclose every element and limitation recited therein. 

Claim 1, as amended, recites an apparatus combination including an optical die 
flip-chip bonded to a substrate and defining a volume between the optical die and the 
substrate, the optical die including an optically active area on a surface of the die facing the 
substrate, ''an optically transparent underfill material occupying at least those portions of 
tiie volume substantially corresponding with the optical path of the optically active area," 
and an opaque underfill material occupying portions of the volume not occupied by the 
optically transparent underfill material. Chason, in Figure 2, discloses that the volume 
between the substrate 230 and ttie flip chip 210 is filled with an underfill material 240, 
except in the region between optical devices 234 and 264. The region between the optical 
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devices 234 and 264 contains only air. The Examiner argues that the air between devices 
234 and 264 is an optically transparent underfill mateiialy and that Chason therefore 
anticipates the claim. 

Applicants respectfully disagree. Air cannot be considered an underfill material. 
Chason makes clear that the pui])08e of its apparatus is to keep the optical path between 
optical devices free from any underfill material. See paragraph [0007]. This is 
accomplished by inserting underfill material only in the non-optical portions of the flip 
chip 210. See paragraph [0028]. Chason is thus defined by the absence of any underfill 
material whatsoever between the optical devices 234 and 264, radier than by the presence 
of an optically transparent undexfUL As a result. Chason cannot disclose^ teach or suggest 
a combination including ''an optically transparent underfill material occupying at least 
tiiose portions of the volume substantially corresponding with the optical path of the 
optically active area'' and "an opaque underfill material occupying portions of the volume 
not occupied by the optically transparent material.'^ Applicants submit that Chason 
therefore cannot anticipate this claim, and respectfully request withdrawal of the rejection 
and allowance of the claim. 

Regarding claims 2-5, if an independent claim is allowable, then any claim 
depending therefirom is also allowable. See generally MPEP § 2143.03; In re Fine, 837 
F.2d 1071 (Fed. Cir. 1988). As discussed above, claim 1, as amended, is in condition for 
allowance^ Applicants respectfully submit that claims 2^5 are therefore allowable by virme 
of their dependence on an allowable independent claim, as well as by virtue of the features 
recited therein^ Applicants therefore respectfully request withdrawal of the rejections and 
allowance of these claims. 
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Claim 9, as amended, recites an i^aratus combination including an optical die 
flip-chip bonded to a substrate and defloing a volume between the optical die and the 
substrate, the optical die including an optically active area on a surface of the die &cing the 
substrate; an optical component partially positioned in ih& volume between the optical die 
and the substrate to carry an optical signal to or receive an optical signal from the optically 
active area; '^an optically transparent underfill material occupying those portions of the 
volume substantially in the optical path of the optically active area"; and an opaque 
underfill material occupying portions of the volume not occupied by the optically 
transparent underfill material and the optical component By analogy to the discussion 
above for claim 1, Applicants submit that Chason does not disclose, teach or suggest a 
combination including ''an optically transparent underfill material occupying those 
portions of the volume substantially in the optical path of the optically active area" and "an 
opaque underfill material occupying portions of the volume not occupied by the optically 
transparent underfill material and the optical component" Applicants submit that Chason 
therefore cannot anticipate this claim, and respectfiilly request withdrawal of the rejection 
and allowance of the claim. 

Regarding claims 10-12 and 14-16, if an independent claim is allowable, then any 
claim depending therefrom is also allowable. See generally MPEP § 2143.03; In re Fine^ 
837 P.2d 1071 (Fed. Cir. 1988). As discussed above, claim 9, as amended, is in condition 
for allowance. Applicants respectfully submit that claims 10-12 and 14-16 are therefore 
allowable by virtue of their dependence on an allowable Independent claim* as vvell as by 
virtue of the features recited thereiiL Applicants therefore respectfully request withdrawal 
of the rejections and allowance of these claims, 
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Claim 19. as amended^ recites a system combination including first and second 
optical dies, each optical die being flip-chip bonded to a substrate and defining a volume 
between the optical die and the substrate, and each optical die including an optically active 
area on a surface of the die &cing the substrate, an optical component extending between 
the first and second optical dies, the optical component partially positioned in the first and 
second volumes, *'dn optically transparent imdetfiU material occiq)ying those portions of 
the first and second volumes substantially in the optical paths of the optically active areas,'' 
and an opaque underfill material positioned in the first and second volumes, the opaque 
underfill material occupyhig portions of the volumes not occiq)ied by ttie optically 
transparent imderfiU material. By analogy to the discussion above for claim 1, Applicants 
submit that Chason does not disclose, teach or suggest a combination including '*an 
optically transparent underfill material occupymg those portions of the first and second 
volumes substantially in the optical paths of the optically active areas** and *'an opaque 
underfill material positioned in the first and second volumes, the opaque underfill material 
occupying portions of the volumes not occupied by the optically transparent underfill 
material.'* Applicants submit that Chason therefore cannot anticipate this claim, and 
respectfidly request withdrawal of the rejection and allowance of the claim. 

Regarding claims 20-22 and 24-26, if an independent claim is allowable, then any 
claim depending therefrom is also allowable. See generally MPEP § 2143.03; In re Fine^ 
837 F.2d 1071 (Fed. Cir. 1988). As discussed above, claim 19, as amended, is in condition 
for allowance. Applicants respectfully submit that claims 20-22 and 24-26 are therefore 
aUowable by virtue of their dependence on an allowable independent claim, as well as by 
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virtue of the features recited thereiru AppUcaiLts therefore respectfully request withdrawal 
of the rejections and allowance of these claims. 

Rgjgffrtgff^ Wp^bt 3? U,S.Cr § 103 
The Examiner rejected claims 6, 13 and 23 under 35 U.S.C § 103(a) as obvious in 

view o^ and therefore unpatentable over, Chason. Applicants respectfully traverse the 

Examiner^s rejectioiL If an independent claim is non-obvious under 35 U.S.C. § 103, ttien 

any claim depending therefrom is also non-obvious. MPEP § 2143.03; In re Fine, 837 

F.2d 1071 (Fed. Cir. 1988). As discussed above, claims 1, 9 and 19 are in condition for 

allowance. Applicants submit that claims 6, 13 and 23 are therefore allowable by virtue of 

their dependence on allowable independent claims, as well as by virtue of ttie features 

recited therein. Applicants respectfully request witiidrawal of the rejections and allowance 

of these claims. 

Conclusion 

Given the above amendments and accompanyixxg remarks, all claims pending in the 
application are in condition for allowance. If the undersigned attorney has overlooked a 
teaching in any of the cited references that is relevant to allowance of the claims, the 
Examiner is requested to specifically point out where such teaching may be foimd. 
Further, if there are any informalities or questions that can be addressed via telephone, the 
Examiner is encouraged to contact the undersigned attorney at (206) 292-8600. 
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Charge Depo sit Account 



Please charge our Deposit Account No. 02-2666 for any additional fee(s) that may 
be due in this matter, and please credit the same.deposit account for any oveipayment. 



Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 



Date: ^-/^-CS J OsU 



Blakely, Sokoloff, Taylor & Zafinan LLP 
12400 Wilshire Boulevard, Seventh Floor 
Los Angeles CA 9002S-I030 
Phone: 206-292-8600 
Facsimile: 206-292-8606 

Enclosures: Fax transmittal 



Amendment transmittal, in duplicate 




Todd M, Becker 
Attorney for Applicant(s) 
Registration No. 43,487 
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